In the matter of: FCC Docket 16-239, Further Notice of Proposed Rulemaking 


Comments of: 

Steven K. Stroh 

Amateur Radio callsign N8GNJ 
P.O. Box 30725 

Bellingham, Washington, 98228 


Date: January 4, 2024 
Abstract: 


With the emergence of inexpensive, powerful, and abundant computing power and 
digital signal processing, and open source software technology (especially Software 
Defined Radio), Amateur Radio is ideal for experimentation with new radio technologies. 
Many radio technologies have been pioneered in the US, and have been developed by 
Amateur Radio such as Automatic Packet Reporting System (APRS) leading to Marine 
Automatic Identification System (AIS). 


| posit that Amateur Radio regulations in the 2020s and beyond should be reconfigured 
to provide for maximum capability for experimentation and development of new 
technologies. Amateur Radio Operators have proven to be able to “work things out 
amongst ourselves” to accommodate legacy modes such as Morse Code (Continuous 
Wave or “CW”) operations in the same bands as more advanced radio technologies 
such as high speed data communications. 


Background: 

| am an Amateur Radio Operator licensed since 1985. My primary interest / capabilities 
within Amateur Radio are operating with and experimenting with digital / data modes on 
the Amateur Radio VHF and UHF bands. | write a small weekly newsletter for Amateur 


Radio called Zero Retries where | discuss the amazing amount of technological 
innovation that is occurring in Amateur Radio. 


Formal Comments 


In reply to https://docs.fcc.gov/public/attachments/FCC-23-93A1.pdf 
IV. FURTHER NOTICE OF PROPOSED, paragraph 22.: 


(Excerpted and reformatted for easier commenting.) 
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FCC: 

For the reasons outlined in the Report and Order adopted today, we tentatively 
conclude that we should eliminate the baud rate limitation in the 2200 meter and 630 
meter bands as well as the VHF and UHF amateur radio bands. These bands present 
the same technological opportunities for experimentation and innovation as the amateur 
radio service bands that are the subject of the Report and Order and likewise will be 
limited if a baud rate limitation is allowed to remain for these bands. 


Steven K. Stroh Comment: 

| strongly agree removal of baud (symbol) rate limitations from all Amateur Radio bands. 
Such limitations no longer serve a useful purpose and restrict experimentation and 
innovation by Amateur Radio Operators in the Amateur Radio bands. 


FCC: 
Concomitantly, we seek comment on the appropriate bandwidth limitation for the 2200 
meter band... 


Steven K. Stroh Comment: 
| recommend that there be no bandwidth limitation for the 2200 meter band. 


The 2200 meter band is only 2.1 kHz and any bandwidth restriction for such a narrow 
band would stifle potential experimentation and innovation. | believe that Amateur Radio 
Operators can coordinate for effective, shared use of the 2200 meter band and that not 
having a bandwidth limitation will encourage experimentation, especially for digital / data 
modes. 


FCC: 
... and the 630 meter band... 


Steven K. Stroh Comment: 

| recommend that the 630 meter band should have the same 2.8 kHz bandwidth 
limitation as the FCC has recently implemented for other Amateur Radio High 
Frequency (HF) bands. This would allow for increased experimentation and innovation, 
especially for digital / data modes as will soon emerge on the other Amateur Radio HF 
bands. 
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FCC: 

... aS well as on maintaining the bandwidth limitations already in the VHF and UHF 
bands. We specifically seek comment on these proposals. Alternatively, should we 
consider changing any of the existing bandwidth limitations in the VHF and UHF bands 
allocated to the amateur radio service? Commenters seeking to modify existing 
bandwidth limitations must provide support for the modification, including any 
associated costs and benefits. Commenters should focus their comments on the VHF 
and UHF bands and the 2200 meter band and the 630 meter band that were allocated 
for amateur radio service after the release of the NPRM. We do not seek comment on 
other, unrelated issues in the docket at this time. 


Steven K. Stroh Comment: 

| recommend that all bandwidth limitations be removed for the Amateur Radio VHF and 
UHF bands. Doing so would allow for maximum potential for experimentation and 
innovation of new modes, especially digital / data modes, within Amateur Radio. 


| recognize that this may appear counter-intuitive (no limits - at all???) and may be 
controversial, but | address the FCC’s request for support, costs, and benefits 
justifications of my recommendation beginning in the next section of my comments. 


Detail to Support Comments 


On September 21, 1996, during a banquet speech at the ARRL and TAPR Digital 
Communications Conference (transcribed at https://www.zeroretries.org/p/zero- 
retries-0037), Lyle Johnson (then WA7GXD, now KK7P) offered this bit of distilled 
wisdom that, 27 years later, seems prescient and applicable to the FCC’s request for 
comments in this docket: 


My feeling of how Part 97 should read is easy — “Here's your band limits. Have a 
nice day.” | think we could fit the whole of Part 97 on this side of this three by five 
card in large type. So that even a bifocal guy like me could read it without 
glasses. 


In 1996, the potential of exponentially increasing computer power, for exponentially 
decreasing prices, being applied to radio technology was beginning to be applied to 
Amateur Radio. That trend has only accelerated to my current observation: 

"Radios Are Now Computers - With an Antenna’. 


FCC Part 97.1 - Basis and Purpose (of the Amateur Radio Service) states: 


(a) Recognition and enhancement of the value of the amateur service to the public as a 
voluntary noncommercial communication service, particularly with respect to providing 
emergency communications. 


(b) Continuation and extension of the amateur's proven ability to contribute to the 
advancement of the radio art. 
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(c) Encouragement and improvement of the amateur service through rules which 
provide for advancing skills in both the communication and technical phases of the art. 


(d) Expansion of the existing reservoir within the amateur radio service of trained 
operators, technicians, and electronics experts. 


(e) Continuation and extension of the amateur's unique ability to enhance international 
goodwill. 


Applicability to Removal of Bandwidth Limitations 


“Basis and Purpose” points (b), (c), and (d) are specifically applicable to the issue of 
bandwidth limits in the Amateur Radio VHF and UHF bands. 


In (b), “advancement of the radio art” has now shifted into the realm of digital / data 
modes especially in the realm of Software Defined Radio. 


In (c), “advancing skills in both the communication and technical phases of the art”, in 
this era, the most valuable skill in radio technology is moving radio technology from the 
hardware realm, where the function of a radio system is mostly defined by (fixed) 
hardware components, to the software realm where the function of a radio system is 
almost entirely defined by creative software. 


In (d), “trained radio operators, technicians, and electronics experts” is now well 
underway with the recognition by technical experts (including those in higher level 
technical education) that Amateur Radio is a valuable asset in increasing their 
understanding and experience with radio technology. 


In support of “advancement of the radio art”, advancing skills” and “trained radio 
operators, technicians, and electronics experts”, all of those require from Amateur Radio 
the ability to experiment with modern radio technologies, and in many cases such 
technologies are incompatible with the current bandwidth limits in Amateur Radio VHF / 
UHF bands such as 20 kHz (6 meter and 2 meter bands) and even 100 kHz (1.25 meter 
and 70 centimeter bands). 


Example - New Packet Radio 


A current example of the value of removing bandwidth limits from the Amateur Radio 
VHF / UHF bands is New Packet Radio - NPR (https://nackaday.io/project/164092-npr- 
new-packet-radio) which debuted in 2019. NPR is an open source project designed by 
an Amateur Radio Operator for use in the 70 centimeter band. Outside the US, NPR 
systems can be operated at speeds of up to 1 Mbps (raw data rate). Within the US, the 
maximum data rate of NPR is restricted to 100 kbps. (Assuming the removal of baud 
rate limitations as the FCC has proposed.) The reason for this disparity, this 
disadvantage of US Amateur Radio Operators to contribute to “advancement of the 
radio art”, “advancing skills...”, and “trained operators” is the current bandwidth limit of 
100 kHz in the 70 centimeter band. If there was no bandwidth limitation in the 70 


FCC Docket 16-239 - Comments of Steven K. Stroh Page 4 of 7 


centimeter band, not only could existing NPR systems and technology be widely 
deployed for fast data networks, but radio technology based on NPR could be further 
developed in the US. This is especially true given that all details of NPR - software, 
hardware, protocols, etc. are available as open source. In many ways, the US Amateur 
Radio service is an ideal place to conduct such experimentation and development and 
innovation, because most of the US enjoys the use of 30 MHz in the 70 centimeter 
band. In Europe, where NPR was developed, Amateur Radio Operators only have the 
use of 430-440 MHz... and yet with only 30% of the US 70 centimeter band, they are 
not restricted to the current US bandwidth limit of 100 kHz. 


Example - Open Source LTE Technology 


Another example of the value of removing bandwidth limits from from the Amateur 
Radio VHF / UHF bands is the emergence of open source implementations of Long 
Term Evolution (LTE) mobile wireless technology that could potentially be adapted for 
use in Amateur Radio spectrum. However, the most basic implementation of LTE 
requires a bandwidth of 1.4 MHz, and thus cannot, currently, be experimented with in 
US Amateur Radio VHF / UHF bands. The benefits of adapting LTE are potentially 
enormous - multiuser, interoperable digital voice, data transfer, messaging, location, etc. 
While Amateur Radio is a non-commercial service, the lessons learned and technology 
developed or adapted learned from implementation of LTE technology could potentially 
be applied to other services operating in the VHF / UHF bands. 


Example - Analog Television Using 6 MHz Bandwidth in 70 centimeter Band 


The use of analog (and digital) television transmissions are an example that there are 
unlikely to be deleterious effects of removing bandwidth limits from Amateur Radio 

VHF / UHF bands. For decades, Amateur Radio Operators have transmitted full motion, 
full color analog (and recently, digital) television transmissions that occupy 6 MHz 
bandwidth, in the 70 centimeter band (and higher bands). Because such transmissions 
are not classified as a data mode, the 100 kHz maximum bandwidth restriction has 
never applied. But television transmission has been in use for decades in the 70 
centimeter band, and thus evidence that Amateur Radio Operators have the ability to 
“work things out amongst themselves” for use of wider bandwidths than 100 kHz. 


Three Unique Aspects of the Amateur Radio Service 


There are three unique aspects of the Amateur Radio Service (ARS), relative to other 
radio services, that have, in the past, been overlooked, that argue for reorienting the 
Amateur Radio Service for maximum experimentation such as removing bandwidth 
limits from the Amateur Radio VHF / UHF bands. 


The first unique aspect of the ARS is that the Amateur Radio is that because of 
considerable experimentation and widespread use of the Amateur Radio VHF / UHF 
bands, Amateur Radio has the ability to “prove out” new technologies that are often not 
considered “practical” to try to implement other radio services that use VHF / UHF 


FCC Docket 16-239 - Comments of Steven K. Stroh Page 5 of 7 


spectrum (at least without allocating large blocks of VHF / UHF spectrum such as 
former television broadcast channels being repurposed for mobile wireless systems). 


The second unique aspect of the ARS is that because Amateur Radio does operate in 
“small blocks of spectrum” (often referred to as “narrowband”) such as 4 MHz (6 meter 
and 2 meter bands) and 1 MHz and 3 MHz (1.25 meter band), that limitation 
incentivizes Amateur Radio Operators to innovate and create technologies that can 
operate within those limited portions of spectrum. Imagine how much more innovation 
could occur if there was flexibility of no bandwidth limit to, perhaps, implement the 
minimal data rate mode of NPR (100 kbps requiring a 100 kHz bandwidth) in the 6 
meter band? 


The third unique aspect of the ARS is that it is a non-commercial radio service that is 
not dedicated to a specific use case. The Amateur Radio Service is flexible, adaptive, 
and to assign a single word to the intent of 97.1 - “experimental”. The Amateur Radio 
Service is rife with experimentation, from the lowest possible frequencies, to the highest 
possible frequencies within the Amateur Radio allocations. The ARS has, and Amateur 
Radio Operators can, adapt to new technologies, systems, and operation modes... but 
only if they are allowed to do so by regulations that are flexible enough to accommodate 
new technologies, systems, and operational modes. 


Radios Are Now Computers - With an Antenna 


The emergence of cheap, abundant, powerful computing power and digital signal 
processing has utterly transformed radio technology. We would not have modern mobile 
wireless networks, whole house Wi-Fi, or Low Earth Orbit satellite Internet access 
without such technologies. In a very real sense, radios have become computers - with 
an antenna. 


A similar transformation in technology has emerged in learning and using these new 
radio technologies through the use of GNU Radio (https:/Awww.gnuradio.org/), which is 
essentially an operating system for experimentation with this new class of “computers - 
with an antenna’ radios. Essentially, GNU Radio does the hard work of experimenting 
with modern radio technology - it interfaces at a low level with widely disparate radio 
hardware and presents a unified framework for software development. Thus it’s much, 
much easier to experiment with radio technology via GNU Radio than it was in earlier 
eras when software had to “write directly to the hardware” of each and new radio 
device. 


GNU Radio and Amateur Radio Spectrum to Test New Systems 


But as useful and beneficial as GNU Radio is... there remains the issue of actually 
putting experimental radio technology developed with GNU Radio to actual use for 
experimentation in a system. While it’s possible to build very low power networks within 
a laboratory or classroom environment... radio... is... different... when you actually try it 
out in the real world. Thus many radio developers are discovering the potential of 
obtaining and using an Amateur Radio license for experimentation and building 
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experimental systems using Amateur Radio bands, especially VHF and UHF bands 
because they are easy to experiment with than microwave systems. 


Through researching my newsletter, | have encountered many programs where 
students (university, Science Technology Engineering Math - STEM) are being 
encouraged to obtain their Amateur Radio licenses to facilitate experimentation. It is 
now a regular occurrence at some technology conferences such as DEF CON and GNU 
Radio Conference to hold Amateur Radio License Examinations as part of the 
conference, thus adding new Amateur Radio Operators who are by definition highly 
qualified to experiment and innovate with radio technology and systems. 


Summary: 


| recommend that the FCC allow the Amateur Radio Service to fully embrace future 
radio technologies by removing all baud (symbol) rates and bandwidth limits within the 
Amateur Radio VHF / UHF bands. 


The Amateur Radio Service is an ideal environment for experimentation with new radio 
technologies by Amateur Radio Operators, especially now that radio technology has 
transitioned to “Computers - With an Antenna” and Software Defined Radio. However, 
increasingly such new radio technologies “don’t fit” with current paradigms such as fixed 
bandwidth limits. Although it seems a bold step to remove all bandwidth limitations in 
the Amateur Radio VHF / UHF bands, the Amateur Radio Service has demonstrated its 
ability to self-regulate and “work it out amongst ourselves’. 


“No Bandwidth Limits” has been proven out by most other countries with Amateur Radio 
services, and there are no bandwidth limits on bands above 70 centimeters. Those two 
examples should provide reassurance that removing bandwidth limits will not result in 
chaos, or excessive interference as other commenters may predict. 


Amateur Radio is still early in the transition to fully digital / data modes and Software 
Defined Radio, including the use of Cognitive Radio Techniques and use of Artificial 
Intelligence in opportunistically making full use of spectrum. 


Simply... we Amateur Radio Operators don’t know all of what’s possible in future radio 
technology, but we’re eager to experiment and innovate, and thus we request the FCC 
to “step boldly into the future of the Amateur Radio Service” by removing bandwidth 
limits in the Amateur Radio VHF / UHF bands. 


In 1984, the FCC took a similar brave, forward looking step by allowing license-exempt 
operation in the Industrial Scientific Medical bands (the junk bands) with FCC 15.247, 
which ultimately resulted in the development of Wi-Fi, Bluetooth, and countless other 
innovations in radio technology. Amateur Radio Operators ask for a similar brave 
forward looking step by removing bandwidth limits in the Amateur Radio VHF / UHF 
bands. 
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